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WHITTAKER FUNCTIONS FOR $P_{J}$-PRINCIPAL SERIES
REPRESENTATIONS OF $Sp(3, \mathrm{R})$
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(cf. [2], [3]) $\text{ }$ Poicar6
$([9], [10])_{\text{ }}$ [5]
2. PRELIMINARIES
2.1. Groups and algebras. Lie
Lie $M_{n}(\mathrm{R})$ $n$ $1_{n}$
$O_{n}$ $n$
$G$
3 $Sp(3, \mathrm{R})$ :
$G=Sp(3, \mathrm{R})=\{g\in M_{6}(\mathrm{R})|^{t}gJ_{3}=J_{3}g^{-1}, \det g=1\}$ , $J_{3}=(\begin{array}{ll}O_{3} 1_{3}-1_{3} O_{3}\end{array})$ .
$\theta(g)={}^{t}g^{-1},$ $g\in G$ , $G$ Cartan $\theta$ $\theta$
$I\acute{\iota}=\{g\in G|\theta(g)=g\}$ 3 $U(3)$ $G$
$G$ Lie :
$=\mathit{5}\mathrm{p}(3, \mathrm{R})=\{X\in M_{6}(\mathrm{R})|J_{3}X+{}^{t}XJ_{3}=0\}$ .
$\mathrm{C}$artan $\theta$ $\pm 1$ $\epsilon$ $\mathfrak{p}$
$\not\in$ $=$ $\{X\in(\begin{array}{ll}A B-B A\end{array})|A,$ $B\in M_{3}(\mathrm{R}),{}^{t}A=-A,{}^{t}B=B\}$ ,
$=$ $\{X\in(\begin{array}{ll}\mathrm{A} BB -A\end{array})|A,$ $B\in M_{3}(\mathrm{R}),{}^{t}A=A,{}^{t}B=B\}$ ,
$\mathfrak{g}$ Cartan $\mathrm{g}=\mathrm{t}\oplus \mathfrak{p}$ $\not\in\simeq \mathrm{u}(3)$
Lie $\mathrm{u}(3)$ $\mathrm{t}$ $\kappa$
$\kappa$ : $\mathrm{u}(3)\ni X\vdash+\frac{1}{2}(\begin{array}{ll}X+\overline{X} \sqrt{-1}(\overline{X}-X)\sqrt{-1}(X-\overline{X}) X+\overline{X}\end{array}) \in \mathrm{f}$ .$\hslash-$.
$\iota\iota(^{\theta}\mathit{1}\Rightarrow Arightarrow\overline{2}\mathrm{t}\sqrt{-1}(X-\overline{X})$ $X+\overline{X}$ $/\mathrm{c}\vee\cdot$
Lie [ ( $\otimes_{\mathrm{R}}\mathrm{C}$ $\mathbb{C}$ $1\leq i\leq 3$
$\ovalbox{\tt\small REJECT}=\kappa(\sqrt$-1E $E_{ij}$ $M_{3}(\mathrm{R})$ ( $\mathrm{i}$ ,j)j
$\mathfrak{h}=\mathrm{R}T_{1}\oplus \mathrm{R}T_{2}\oplus \mathrm{R}T_{3}\subset\epsilon$ $\mathfrak{g}$ Cartan $1\leq \mathrm{i}\leq 3$
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$5\mathrm{B}$
h $\beta_{i}$ $\beta_{i}(Tj)=\sqrt{-1}\delta_{ij},$ $1\leq j\leq 3$
$(\mathfrak{h}\mathbb{C},\mathrm{g}_{\mathbb{C}})$
$\Delta=\Delta(\mathfrak{h}_{\mathbb{C}},$ $\mathrm{g}_{\mathbb{C}})=\{\pm 2\beta_{i}(1\leq i\leq 3),$ $\pm\beta_{i}\pm\beta_{j}$ ( $1\leq i$ $j\leq 3$ ) $\}$
$\Delta$ $\Delta^{+}=$ { $2\beta_{i}(1\leq i\leq 3),$ $\beta_{i}$ $\beta j(1\leq i<j\leq 3)$ }




$\mathbb{C}=\mathfrak{h}_{\mathbb{C}}\oplus$ ( $\oplus_{\beta\in\Delta}$ $\mathrm{g}_{\pm\beta}$), $\mathfrak{p}_{\mathbb{C}}=\mathfrak{p}_{+}\oplus \mathfrak{p}_{-}$ , $\mathfrak{p}_{\pm}=\oplus_{\beta\in\Delta_{n}^{+}}\mathfrak{g}_{\pm\beta}$
$\beta\in\Delta$
$\mathrm{g}_{\beta}$
p $\mathrm{u}(3)$ $\mathrm{e}$ $\kappa$
$\kappa$ $1\leq \mathrm{i}\leq 3$ $\kappa(E_{ij})\in \mathfrak{b}_{\mathbb{C}\text{ }}\mathrm{i}\neq j$
$\kappa(E_{ij})\in \mathrm{g}_{\beta_{\dot{\tau}}-\beta_{j}}$ $\{\kappa(E_{ij})|1\leq \mathrm{i},j\leq 3\}$ $\mathrm{E}_{\mathbb{C}}$
$p\pm:\{X\in M_{3}(\mathrm{C})|X={}^{t}X\}\ni X\vdash\Rightarrow(\pm\sqrt{-1}XX$ $\pm\sqrt{-1}X-X)\in \mathfrak{p}\pm$
$p\pm$ $1\leq i,j\leq 3$
$X_{\pm ij}=p \pm(\frac{E_{ij}+E_{ji}}{2}),$ $1\leq i\leq j\leq 3$
$X_{\pm ij}\in B\pm(\beta_{\mathrm{i}}+\beta_{j})$ $\{X_{\pm ij}|1\leq i\leq j\leq 3\}$ p





$1\leq i\leq 3$ $\mathrm{e}_{i}(H_{j})=$ $\delta_{ij}$ , $1\leq\dot{J}\leq 3$ $e_{i}\in a_{\mathfrak{p}}^{*}$
$\sum=\sum(a\mathfrak{p}’ 9)=$ { $\pm 2e_{i}(1\leq i\leq 3)$ , $\pm e_{i}\pm ej(1\leq\dot{l}$ $j\leq 3)$ }
$(a_{\mathfrak{p}},\mathfrak{g})$ J $\Sigma$ $\Sigma^{+}=\{2e_{i}(1\leq \mathrm{i}\leq 3),$ $e_{i}\pm ej(1\leq$
$\mathrm{i}<j\leq 3)\}$ $\alpha\in\Sigma$
$E_{\alpha}\in \mathfrak{g}_{\alpha}$ :
$E_{2\mathrm{e}\mathrm{i}}=(\begin{array}{ll}O_{3} E_{ii}O_{3} O_{3}\end{array}),$ $1\leq i\leq 3$
$O_{3}$
$O_{3}$ $O_{3}$
$E_{e_{\mathrm{i}}}+ \in_{J}=(\frac{O_{3}|E_{iji}+E_{I}}{O_{3|}1O_{3}-}.),$ $E_{\mathrm{e}_{j}-\mathrm{e}_{j}}=(\begin{array}{ll}E_{ij} O_{3}O_{3} -E_{ji}\end{array}),$ $1\leq \mathrm{i}<j\leq 3$ ,
$E_{-\alpha}=\theta E_{\alpha},$ $\alpha\in\Sigma^{+}$ $| \tau_{\mathfrak{p}}=\sum_{\alpha\in\Sigma^{+}}\mathrm{g}_{\alpha}$ $=$





$\mathrm{m}_{J}=\mathrm{R}H_{3}\oplus \mathfrak{g}_{2e_{3}}\oplus \mathrm{g}_{-2e_{3}}\simeq\epsilon \mathfrak{l}(2, \mathrm{R}),$ $a_{J}=\mathrm{R}H_{1}\oplus \mathrm{R}H_{2},$ $\mathfrak{n}_{J}=\oplus_{\alpha\in\Sigma}+\backslash \{2\mathrm{e}_{3}\}9\alpha$,
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$G$ $M_{J},$ $A_{J},$ $N_{J}$
$M_{J}$ $=$ $Z_{f_{\mathrm{L}}’}(a_{J_{2}})\exp\iota \mathfrak{n}_{J_{2}}$










$A_{J}=\exp a_{J},$ $N_{J}=\exp \mathfrak{n}_{J}$ ,
$Z_{F\acute{i}}^{\cdot}(a_{J})$ $K$ $a_{J}$ $\mu_{i}=\exp\pi T_{i}$
$P_{J}=M_{J}A_{J}N_{J}$ $2e_{3}$ $G$
$\mathfrak{p}_{J}=\mathrm{m}_{J}\oplus a_{J}\oplus \mathfrak{n}_{J}$ P Lie Langlands
P $G$ Jacobi
22. Representations. $K,$ $G$ , $N$
$G$ $K\simeq U(3)$
$\Lambda=\{\lambda=(\lambda_{1}, \lambda_{2}, \lambda_{3})|\lambda_{i}\in \mathrm{Z}, \lambda_{1}\geq\lambda_{2}\geq\lambda_{3}\}$




$G(\lambda)$ Gelfand-Zelevinsky $\{f(M)\}_{M\in G(\lambda)}$
$\lambda=(\lambda_{1}, \lambda_{2}, \lambda_{3})\in \mathrm{A}$
$\mathrm{G}$- $M\in G(\lambda)$
$\lambda_{1}\geq\alpha_{1}\geq\lambda_{2}\geq\alpha_{2}\geq\lambda_{3}$ $\alpha_{1}\geq\beta\geq\alpha_{2}$ 6
$M=(\begin{array}{lll}\lambda_{1} \lambda_{2} \lambda_{3}\alpha_{1} \alpha_{2} \beta\end{array})$
Gelfand-Zelevinsky $\{f(M)\}$ $\{f(M)\}$ $\mathrm{f}_{\mathbb{C}}$
[1] [4] $\lambda=(m, m, m)$
$(\tau_{\lambda}, V_{\lambda})$ 1 $v\in V_{\lambda}$




pC=p+\oplus p- $\mathfrak{p}_{+}\simeq V(2,0,0)$ $\mathfrak{p}_{-}\simeq V(0,0,-2)$
$\sigma=(\epsilon_{1}, \epsilon_{2}, D)$ $\{1_{6}, \mu_{i}\}$ $D=D_{k}^{\pm}$ Blattner $\prime k\backslash \circ$ k
$\exp \mathrm{m}_{J}\simeq SL(2, \mathrm{R})$ $M_{J}=\{1_{6}, \mu_{1}\}\mathrm{x}\{1_{6},\mu_{2}\}\rangle\langle$
$\exp \mathfrak{m}_{J}$ $\nu$
$A_{J}$ Jacobi
PJ=MJAJN $G$ $\mathrm{I}\mathrm{n}\mathrm{d}_{P_{J}}^{G}(\sigma\otimes\nu\otimes 1_{N_{J}})$
$G$ $P_{J}$- - $K$-type
Frobenius
Proposition 2.1. $\mathrm{s}\mathrm{g}\mathrm{n}(D)$ $D=$ $k+$ $1_{\text{ }}$ D=Dk- l
$\lambda\in \mathrm{A}$ KK $(\tau_{\lambda}, V_{\lambda})$ P
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$\mathrm{I}\mathrm{n}\mathrm{d}_{P_{J}}^{G}(\sigma\otimes\iota/\otimes 1_{N_{J}})$ $I\{^{r}$ $m_{\lambda}$ :




$\sigma=(\epsilon_{1}, \epsilon_{2}, D_{k}^{+})$ $\epsilon_{1}(\mu_{1})=\epsilon_{2}(\mu_{2})=(-1)^{k}$
$K$-type $\tau(k,k,k)$ $P_{J}$- $\mathrm{I}\mathrm{n}\mathrm{d}_{P_{J}}^{G}(\sigma\otimes\iota/\otimes 1_{N_{J}})$ 1
$\tau(k-2,k-2,k-2)$
$K$-type \mbox{\boldmath $\tau$}(k,




pab $=\mathfrak{n}_{\mathrm{p}}/[\mathfrak{n}_{\mathfrak{p}}, \mathfrak{n}_{\mathfrak{p}}]\simeq$ $\mathrm{e}_{1}-\mathrm{e}_{2}\oplus \mathrm{g}_{\mathrm{e}_{2}-\mathrm{e}_{3}}\oplus$ $2\mathrm{e}_{3}$
$\eta$
$\eta(E_{e_{1}-\mathrm{e}_{2}})=2\pi\sqrt{-1}c_{12},$ $\eta(E_{e_{2}-\mathrm{e}_{3}})=2\pi\sqrt{-1}c_{23},$ $\eta(E_{2\mathrm{e}_{3}})=2\pi\sqrt{-1}c_{3}$





$I\acute{\mathrm{t}}$ $(\tau, V_{7}.)$ $N$
$\eta$ $C_{\eta,\tau}^{\infty}(N\backslash G/K)$
$\varphi(ngk)=\eta(n)\tau(k)^{-1}\varphi(g)$ , $(n,g, k)\in N\cross G\mathrm{x}K$.
$\varphi$ : $Garrow V_{\tau}$. $G$
$G=NAK$ $f\in C_{\eta,\tau}^{\infty}(N\backslash G/K)$ $A$ $f|_{A}$
$C_{\eta}^{\infty}(N\backslash G)=\{\varphi\in C"(G)|\varphi(ng)=\eta(n)\varphi(g), (n,g)\in N\mathrm{x}G\}$ ,
$\eta$
$G$ C0 $C$“ $\mathrm{I}\mathrm{n}\mathrm{d}_{N}^{G}(\eta)$
. $(\tau^{*}, V_{\tau}*)$ $(\tau, V_{\tau})$ $\langle\cdot, \cdot\rangle$ $V_{\tau}$ . $\mathrm{x}\mathrm{V}_{\tau}^{\vee}$
$\mathrm{H}\mathrm{o}\mathrm{m}_{K}(\tau^{*}, C^{\infty}\mathrm{I}\mathrm{n}\mathrm{d}_{N}^{G}(\eta))$ $C_{\eta,r}^{\infty}(N\backslash G/K)$ $\iota(v^{*})(g)=\langle v^{*}, F^{[\iota]}(g)\rangle$ ,
$v^{*}\in V_{\tau}*,$ $g\in G$ $\iota\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(\tau^{*}, C^{\infty}\mathrm{I}\mathrm{n}\mathrm{d}_{N}^{G}(\eta))$ $F^{[\iota]}\in C_{\eta,\tau}^{\infty}(N\backslash G/K)$
$G$ $(\pi, H_{\pi})$ $K$-type$($ \mbox{\boldmath $\tau$}*, $V_{\tau}*)$ $\tau^{*}$ $\pi$
$i\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(\tau^{*}, \pi)$ $\pi$ $C^{\infty}\mathrm{I}\mathrm{n}\mathrm{d}_{N}^{G}(\eta)$
K\eta ( $\mathrm{g}_{\mathbb{C}}$ , K)K
$\mathrm{I}=\mathrm{H}\mathrm{o}\mathrm{m}\eta,\pi\langle \mathrm{g}_{\mathbb{C}},K)(\pi, C^{\infty}\mathrm{I}\mathrm{n}\mathrm{d}_{N}^{G}(\eta))$
$T$ $T_{i}$ $\in C_{\eta,\tau}^{\infty}(N\backslash G/K)$ $T(i(v^{*}))(g)=\langle v‘, T_{i}(g)\rangle,$ $v^{*}\in V_{\tau}*,$ $g\in G$
Wh
$(\pi, \eta, \tau)=\cup.,\{T_{i}|T\in \mathrm{I}_{\eta,\pi}\}i\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(\tau\pi)$
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$C_{\eta,\tau}^{\infty}(N\backslash G/K)$ Wh$(\pi, \eta, \tau)$ $(\pi, \eta, \tau)$ Whit-
taker
4. DIFFERENTIAL EQUATIONS
$\epsilon_{i}(\mu_{i})=(-1)^{k}$ $M_{J}$ $\sigma=(\epsilon_{1}, \epsilon_{2}, D_{k}^{+})_{\text{ }}$ $(\dot{\nu}_{1\}}\iota\nearrow_{2})\in \mathrm{C}^{2}$
$\nu$(diag ( $a_{1}$ , a2, 1, $a_{1}^{-1},$ $a_{2}^{-1},1)$ ) $=a_{1}^{\nu_{1}}a_{2}^{\nu_{2}}$ $A_{J}$ $\nu$
$G$ PJP $\pi=\mathrm{I}\mathrm{n}\mathrm{d}_{P_{J}}^{G}(\sigma\otimes\nu\otimes 1_{N_{J}})$ $\pi$
$\tau=\tau(-k,-k,-k)$ $\pi$ If-type $\tau$
$\tau^{*}=\tau(k,k,k)$ $\eta$ $c_{12},$ $c_{23},$
$c_{3}\in \mathrm{R}$ $N$
$(\pi, \eta, \tau)$ Whittaker
Wh$(\pi, \eta, \tau)$
Definition 41. $1\leq \mathrm{i}\leq 3$ \pm \pm $m_{i}(C_{\pm})$
$m_{1}(C_{\pm})=[_{X_{\pm 12}}X_{\pm 11}$ $X_{\pm 12}X_{\pm 22}X_{\pm 13}X_{\pm 23}\ovalbox{\tt\small REJECT},$ $m_{2}(C_{\pm})=|\begin{array}{lll}M_{\pm 11} -M_{\pm 12} M_{\pm 13}-M_{\pm 12} M_{\pm 22} -M_{\pm 23}\end{array}|$ ,
$\mathrm{L}X_{\pm 13}$ $X_{\pm 23}$ $X_{\pm 33}\rfloor$ $\lfloor$ $M_{\pm 13}$ $-M_{\pm 23}$ $M_{\pm 33}$ $\rfloor$
$m_{3}(C_{\pm})=\det(m_{1}(C_{\pm}))$ $C_{2i}=\mathrm{T}\mathrm{r}$ $(m_{i}(C_{+})m_{i}(C-))$
$arrowarrow$
$1\leq \mathrm{i}\leq j\leq 3$ M $m_{1}(C_{\pm})$ ( $i$ , j)j
$M_{\pm 11}=|\begin{array}{ll}X_{\pm 22} X_{\pm 23}X_{\pm 23} X_{\pm 33}\end{array}|,$ $M_{\pm 22}=|\begin{array}{ll}X_{\pm 11} X_{\pm 13}X_{\pm 13} X_{\pm 33}\end{array}|,$
$M_{\pm 33}=|\begin{array}{ll}X_{\pm 11} X_{\pm 12}X_{\pm 12} X_{\pm 22}\end{array}|$ ,
$M_{\pm 12}=|\begin{array}{ll}X_{\pm 12} X_{\pm 23}X_{\pm 13} X_{\pm 33}\end{array}|,$ $M_{\pm 13}=|\begin{array}{ll}X_{\pm 12} X_{\pm 22}X_{\pm 13} X_{\pm 23}\end{array}|,$
$M_{\pm 23}=|\begin{array}{ll}X_{\pm 11} X_{\pm \mathrm{l}2}X_{\pm 13} X_{\pm 23}\end{array}|$ .
$C_{2i}\in U(\mathfrak{g}_{\mathbb{C}})^{K}=$ {$X\in U$ ( $\mathbb{C})|$ Ad $(k)X=X,$ $k\in K$}
Remark 42. $n$ $Sp(n, \mathrm{R})$ $\prime_{\sqrt}\mathrm{a}$ $1\leq \mathrm{i}\leq n$ (
$U(\mathfrak{g}_{\mathbb{C}})^{K}$ $C_{2i}$ $C_{2n}$
Maass (cf. [7])
$U(\mathfrak{g}_{\mathbb{C}})^{K}$ $C_{2i}$ $C_{\eta,\tau}^{\infty}(N\backslash G/K)$
$\mathrm{g}=\mathfrak{n}_{\mathfrak{p}}\oplus a_{\mathfrak{p}}\oplus\not\in$
Lemma 43. $f\in C_{\eta,\tau}^{\infty}(N\backslash G/K)$ $X\in U(\mathrm{f}_{\mathbb{C}}),$ $Y\in U(\mathrm{n}_{\mathrm{p}\mathbb{C}})_{J}Z\in$
$U(a_{\mathfrak{p}\mathbb{C}})$ $a\in A$ (Ad $(a^{-1})Y$ ) $ZXf(a)=\eta(Y)\tau(-X)(Zf)(a)$ 6’
( $a=$ diag( $a_{1}$ , a2, $a_{3},$ $a_{1}^{-1},$ $a_{2}^{-1},$ $a_{3}^{-1}$ ) $\in A$ ( $H_{i}f(a)=a_{i} \frac{\partial}{\partial\alpha_{i}}f(a)$
$E_{e_{1}-e_{2}}f(a)=2 \pi\sqrt{-1}c_{12}\frac{a_{1}}{a_{2}}f(a)$, $E_{e_{2}-e_{3}}f(a)=2 \pi\sqrt{-1}c_{23}\frac{a_{2}}{a_{3}}f(a)$ ,
$E_{2e_{3}}f(a.)=2\pi\sqrt{-1}c_{3}a_{3}^{2}f(a)$ ,
$E_{\alpha}f(a)=0,$ $\forall\alpha\in\Sigma^{+}\backslash \{e_{1}-e_{2}, e_{2}-e_{3},2e_{3}\}_{f}$
BO
Wh$(\pi, \eta, \tau)$ $A$- $A$
( $A=$ {diag $(a_{1}$ , a2, $a_{3},$ $a_{1}^{-1},$ $a_{2}^{-1},$ $a_{3}^{-1})|a_{i}>0$ }
$x_{1}=( \pi c_{12}\frac{a_{1}}{a_{2}})^{2},$ $x_{2}=( \pi c_{23}\frac{a_{2}}{a_{3}})^{2},$ $x_{3}=4\pi c_{3}a_{3}^{2}$ ,
$x=(x_{1}, x_{2}, x_{3})$
Theorem 44. Whittaker $f\in$ Wh$(\pi, \eta, \tau)$ AA $f|_{A}$





$x_{i}$ Euler $\partial_{i}=x_{i}\frac{\partial}{\partial x_{\mathrm{a}}}$ $D_{2},$ $D_{3},$ $D_{4}$
2, 3, 4 :
$D_{2}$ $=$ $( \partial_{1}+\frac{k}{2}-3)(\partial_{1}-\frac{k}{2})+(-\cdot\partial_{1}+\partial_{2}+\frac{k}{2}-2)(-\partial_{1}+\cdot\partial_{2}-\frac{k}{2})$
$+(- \cdot\partial_{2}+\partial_{3}-\frac{x_{3}}{2}+\frac{k}{2}-1)(-\cdot\partial_{2}+\partial_{3}+\frac{x_{3}}{2}-\frac{k}{2})$
$-2x_{1}-2x_{2}$ ,













Proof. $U(\mathfrak{g}_{\mathbb{C}})^{K}$ $C_{2}$ $C_{4}$ Wh$(\pi, \eta, \tau)$
$\chi 2,k,\nu$ $\chi_{4,k,l/}$
$C_{\eta,\tau}^{\infty}(N\backslash G/K)|_{A}$ Lemma 43 ( )
2 4
$C_{6}$
$m_{3}(C_{-})$ $\pi$ Harish-Chandra If-type $\tau^{*}=\tau(k,k,k)$
$\tau(k-2,k-2,k-2)$ \mbox{\boldmath $\tau$}( ) $\pi$ If-type
$\tau(k-2,k-2,k-2)$
$\pi$
$I\{^{r}$-type Wh$(\pi, \eta, \tau)$ $m_{3}$ (C-)
3 $(\mathrm{Q}.\mathrm{E}.\mathrm{D})$
Whittaker
Kostant ([6] Theorem 68.1) ([8] Corollary 222, Theorem
6.2.1)
Corollary 45. $\mathrm{I}_{\eta,\pi}$ Whittaker Wh$(\pi, \eta, \tau)$
:




$\pi$ Harish-Chandra Bernstein 24
5. SECONDARY WHITTAKER FUNCTIONS
(1) ?i $(x_{1}, x_{2}, x_{3})=(0,0,0)$
3 divisor $x_{1}=0,$ $x_{2}=0,$ $x_{3}=0$
$(x_{1}, x_{2}, x_{3})=(0,0,0)$ (1) 2 Whittaker
$($ cf. $[3])_{\text{ }}$
2 Whittaker $7\ovalbox{\tt\small REJECT}\backslash \text{ ^{}\prime}$ # 24 #‘’tf (1)
$(x_{1}, x_{2}, x_{3})=(0,0,0)$ $\gamma=(\gamma_{1}, \gamma_{2}, \gamma_{3})$ $\delta=(\delta_{1}, \delta_{2}, \delta_{3})=$
$(\gamma_{1}, -\gamma_{1}+\gamma_{2}, -\gamma_{2}+\gamma_{3})$ 5 :
(2) $\delta=\sigma(\frac{\epsilon_{1}\nu_{1}}{2},$ $\frac{\epsilon_{2}\nu_{2}}{2},$ $\frac{k-1}{2}),$ $\epsilon_{1},$ $\epsilon_{2}\in\{\pm 1\},$ $\sigma\in \mathfrak{S}_{3}$
$\mathfrak{S}_{3}$ 3
2 Whittaker
Theorem 51. (1) $\gamma\in \mathrm{C}^{3}$




1, $m,$ $n\in \mathrm{Z}_{\geq 0^{\text{ }}}$ $a,$ $b,$ $c,$ $a’,$ $b’,$ $c’$
$k_{l,m,n}$ $=$ $k_{l,m,n}(a, b, c, a’, b’, c’)$
$=$ $\frac{1}{n!}$ . $\frac{(m+a)_{n}(-l+b)_{n}}{(c)_{n}}4F3(1-n-m-a,1-n+l-b,c-n,$$1-n-c,- +a’,l+b’,$ $|1)$ .
$(a)_{n}$ Pochhammer $pqF$ (cf.
$[11])_{\text{ }}\gamma$ $\delta=(\mathit{5}_{1}, \delta_{2}, \delta_{3})$ $\delta_{3}\neq\frac{k-1}{2}$








$\alpha_{2}=\delta_{1}-\delta_{3}+1$ , $\alpha_{3}=\delta_{*}-\delta_{3}+1$ ,
$\alpha_{4}=\delta_{*}+\delta_{3}+1$ , $\alpha_{5}=\delta_{1}-\frac{k-3}{2}$ , $\alpha_{6}=-\delta_{2}+\ovalbox{\tt\small REJECT}$
$\delta_{*}=\delta_{1}+\mathit{5}_{2}-\frac{k-1}{2}$ $\delta_{3}=\frac{k-1}{2}$ $m\geq n$
$C_{l,m,n}^{\gamma}$ $=$ $\frac{1}{(m-n)!l!}\Gamma\ovalbox{\tt\small REJECT} l+\beta_{1},$
$l+\beta_{2},$
$n+\beta_{3},m+\beta_{1},m+\beta_{4}l+m-n+\beta_{1},\beta_{2},$$\beta_{3},\beta_{1},\beta_{4}\ovalbox{\tt\small REJECT}$
$\mathrm{x}k_{m,l,n}(\beta_{3}, -\beta_{1}+1, -\beta_{2}+\beta_{3}+1,0, \beta_{1}+\beta_{3}-1, \beta_{2}+\beta_{3}-1)$,
$m<n$ $C_{l,m_{\dagger}n}^{\gamma}=0$ $\beta_{1},$ $\cdots,$ $\beta_{4}$





Lemma 52. $a,$ $b,$ $c,$ $a’,$ $b’,$ $c’$ $c,$ $c’\not\in \mathrm{z}_{\leq 0},$ $a,$ $b\not\in \mathrm{Z}$
$\{k_{l,m,n}\}$ 2
$f1(l, m, n.)k_{l,m,n}=f_{2}(l, m, n)k_{l,m,n-1}+2(m-a’)(m+a-c)k_{l,m-1,n}$ ,
$g(l, m, n)k_{l,m,n}=(m-a’)(m+a-c)k_{l,m-1,n}-(l-b)(l+b’-c’)k_{l-1,m,n}$ .
$f_{1}(l, m)$ $=$ $n^{2}+(-2m+2a’+c-1)n+2(m-a’)(m+a-c)$ ,
$f_{2}(l, m, n)$ $=$ $n^{2}-(m+l-2a’-a-b+2)n-(a+a’-1)(m+l-a’-b+1)$ ,







$Z_{K}(\alpha_{\mathfrak{p}})$ M $1\text{ }$
$M_{0}=\{1_{6}, \mu_{1}\}\mathrm{x}\{1_{6}, \mu_{2}\}\mathrm{x}\{1_{6}, \mu_{3}\}$
$P_{0}=M_{0}AN$ $G$ Langlands
$\sigma=(\epsilon_{1}, \epsilon_{2},\epsilon_{3})$ $\epsilon_{i}$ $\{1_{6},\mu_{i}\}$ $M_{0}$ $\nu$
$P_{0}$ $G$
$\mathrm{I}\mathrm{n}\mathrm{d}_{P_{0}}^{G}(\sigma\otimes\nu\otimes 1_{N})$ $I\acute{\iota}$-type
Proposition 61. $\lambda\in \mathrm{A}$ K\in $(\tau_{\lambda}, V_{\lambda})$
$\mathrm{I}\mathrm{n}\mathrm{d}_{P_{0}}^{G}(\sigma\otimes \mathrm{t}/\otimes 1_{N})$ If $m_{\lambda}$ :
$m_{\lambda}=\#\{M\in G(\lambda)|\epsilon_{i}(\mu_{i})=(-1)^{w;}!.1\leq i\leq 3\}$ .
$w=(w_{1_{7}}w_{2}, w_{3})$ $M\in G(\lambda)$
$G$ $\mathrm{I}\mathrm{n}\mathrm{d}_{P_{0}}^{G}(\sigma\otimes\nu\otimes 1_{N})$ 1 $\tau(k,k,k)$ K-type
$\epsilon_{1}(\mu_{1})=\epsilon_{2}(\mu_{2})=\epsilon_{3}(\mu_{3})=(-1)^{k}$
$1\leq \mathrm{i}\leq 3$ $\epsilon_{i}(\mu_{i})=(-1)^{k}$ $M_{0}$ $\sigma=(\epsilon_{1}, \epsilon_{2}, \epsilon_{3})_{\text{ }}$
$(\nu_{1}, \nu_{2}, \nu_{3})\in \mathrm{C}^{3}$ $\nu$ ( $\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}$ ( $a_{1}$ , a2, $a_{3}$ , $a_{1}^{-1},$ $a_{2}^{-1},$ $a_{3}^{-1})$ ) $=a_{1}^{\nu_{1}}a_{2}^{l/_{2}}a_{3}^{\nu_{3}}$
$A$ $\nu$ $G$ $\pi=\mathrm{I}\mathrm{n}\mathrm{d}_{P_{0}}^{G}(\sigma\otimes\nu\otimes 1_{N})$
$\pi$ \mbox{\boldmath $\tau$}=\mbox{\boldmath $\tau$}(-k.-k. $\tau^{*}=\tau_{(k,k,k)}$ $Ii^{r}$-type
$\eta$ $c_{12},$ $c_{23}$ , C3 $\in \mathrm{R}$ $N$
$(\pi, \eta, \tau)$ Wh$(\pi, \eta, \tau)$
PJ\hslash





$D_{2}$ $D_{4}$ Theo $rem$ 44 2, 4
$D_{6}$ 6 :
$D_{6}$ $=$ $\ovalbox{\tt\small REJECT}(.\partial_{1}+\frac{k}{2}-2)\{$ (- $\partial_{1}+\partial_{2}+\frac{k}{2}-\frac{3}{2}$) $(- \partial_{2}+\partial_{3}-\frac{x_{3}}{2}+\frac{k}{2}-1)+x_{2}\}$
$+x_{1}(- \partial_{2}+\partial_{3}-\frac{x_{3}}{2}+\frac{k}{2}-1)\ovalbox{\tt\small REJECT}$
. $\ovalbox{\tt\small REJECT}(\partial_{1}-\frac{k}{2}-1)\{$ $(- \partial_{1}+\partial_{2}-\frac{k}{2}-\frac{1}{2})$ $(- \partial_{2}+\partial_{3}+\frac{x_{3}}{2}-\frac{k}{2})+x_{2}\}$
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$+x_{1}$ $(- \partial_{2}+\partial_{3}+\frac{x_{3}}{2}$





$\tilde{\chi}_{6,k,\nu}$ $=$ $\{\nu_{1}^{2}-(k-1)^{2}\}\cdot\{\nu_{2}^{2}-(k-1)^{2}\}\cdot\{\nu_{3}^{2}-(k-1)^{2}\}$ .
Whittaker
Corollary 63.
$\dim_{\mathrm{C}}\mathrm{I}_{\eta,\pi}=\dim_{\mathrm{C}}$ Wh$(\pi, \eta, \tau)=|W|=4\mathrm{S}$ .
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